Defining the percentage of intra-abdominal hemorrhage in abdominal computerized tomography using stereology in patients with blunt liver injury and determining its relationship with outcomes.
The aim of this study is to determine the percentage of intra-abdominal hemorrhage (PIAH) on computerized tomographic (CT) scan via the Cavalieri method and to define whether this is correlated with the outcome. Fifty-one patients (24 children and 27 adults) with blunt hepatic injury were studied in this Level III prognostic clinical cohort study. The stereologic method of point counting based on the Cavalieri approach was adapted to CT data so as to assess IAH and abdominal volume. PIAH was calculated as intra-abdominal fluid volume/whole abdominal volume × 100. Mean PIAHs in children and adults were 4.20% ± 2.85% and 6.28% ± 5.21%, respectively. Coexisting intra-abdominal injuries in children and in adults were as follows: splenic injury (29.2, 11.1%; p = 0.012), kidney (25, 11.1%), bladder (4.2, 14.8%), and pelvic fracture (12.5, 11.1%). PIAH was moderately negatively associated with hemoglobin levels (r = -0.301; p = 0.032), hematocrit levels (r = -0.322; p = 0.021), and GCS (Glasgow Coma Scale) score (r = -0.276; p = 0.05). Neither receiver operating characteristic curve analyses for PIAH nor outcomes were statistically significant in children. In adults, sensitivity and specificity of PIAH in predicting the prognoses when the cutoff levels were taken as 5.39%, 9.9%, and 12.4%, respectively, were as follows: operation (71, 84%), mortality (36, 93%), and intensive care unit admission (25, 94%). In patients with blunt hepatic injury, the Cavalieri principle of stereology can easily be added to the CT slices to calculate PIAH. This method is repeatable in other institutions and can be used as a guide to predict outcomes. It is suitable for a universal parameter to measure intra-abdominal fluid in blunt injury. PIAH has low sensitivity but high specificity to predict intensive care unit admission and mortality in cases of blunt hepatic injury in adults. Its specificity in predicting the need for operation is better than that of the anatomic liver injury grading systems in computerized tomography. Prognostic study, level III.